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ABSTHACT 



This guide describes -activities and materials which 



can be used in a mathematics lajso 
mathematics program for grades 
pertaining to measurement concept 
suggested grade levels^ materials 
specific concepts include: linejar 
and volume (31 activities), veigh 



ratory approach to a basic 
6. One-hundred thirteen activities 
|s are. described in terms of purpose, 
needed, and procedures. Some 
measurement (33 activities) , area \ 
t measurement (31 activities) , time 



measurement (18 activities), estimation, inequalities, equalities, 
graphing, comparisons, circ^umference; scale drawing, applications, 
similarity, non standard units, m^easure, counting,, surface area. 
Weight , density , indirect area measure, cost calculations, 
conservation, recording data, prpjDlem s^olving, time continuum, 
directionality, shadows ^nd time relatic/nships. Host activities 
utilize the English system of measurement, but many can be adapted to 
the metric system. The guide concludes with a list of ^selected 
manipulative materials for mathematics laboratory use. (JBH) ( 
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PREFACE 



Substantial financial aid to local educational agencies for cfhildren/ 
of low income- families was provided by the Elementary and Secondary 
Education Act of ^65.' Participating schoo.l districts have developed a 
^riety of new educational programs to assist children with special edV 
cational needs. These programs are based upon local needs assessment 
with [fiajsor parental involvement. • 

The three major priorities for compensatory education programs are 
bilingual education, reading, and mathematics. One of the highest 
priority programs under ESEA Title I is the subject matter area of math- 
ematics. Experience has shown that children who have experienced dif- . 
ficul ty learning in a traditional 'program often react with -enthusiasm to 
a mathematics laboratory approach. .This publication was developed to 
provide practical applications of this mathematics approach for lise by / 
classroom teachers. It should 'provide practical suggestions for teachers 
working directly with ejducational ly disadvantaged children. 

? ■ ■ 




Irving Ratchick • 
Assistant Commissioner for 
Compensatory Education 



FOREWORfD 



,The Bureau of Elfementary Curriculum d&velopment and Bureai) qf Mathe- 
matics Education i It cooperation ^with the Division of Education for the 
Disadvantaged, ESEA Title I, hafe developed a variety of materials on the 
use of a Mathematics Laboratory approach on the elementary level. This 
joint effow^t has resulted (in the release of two publications: 

Teaching 'Elemerltary "Mathematics Using Laborad:ory Approaches. ^ 
which* serves as a short introduction to the method 

V 

and I 

ESEA, Title. I. Anatomy of An Elementary Project, which give^ a con- 
crete example :of the use- of a Mathematics Laboratory ap^oach with dis- 
advantaged children. 

'Encouraged by the response of teachers and administrators to the 
originarpublications, a decision was mad6 to move fufther in the direc-. 
tion of providing concrete 'activities for teachers who wished to move 
into the^humanfstic approach inherent i-n a Mathematics Laboratory program 

"Fredric Paul of the Bureau d^f Mathematics EducatiofTand Peter A. 
Martin of the Bureau of Elementary Curriculum Development began the -task 
\ of developing acti^^ities for teacher use.- A committee of experienced 

i teachers consisting of Claire Cohn, Helen Fed6r, and PasquaVe Toscano,^ 

. .... 

under the direction of Elaine Mintz was engaged as a writing team. 
Mrs. Mintz is director of elementary mathematics and the other three are 
teachers in the Plajnedge School' Distric(^ The material completed by 
this team was then sent out for field testing to IV schools throughout 
the State for use with children. As a result of a /avorable reaction 
dri the part of the teachers who used this materia}, we have produced 
\ . . iii ^ ■ ■ . 



experimental materials for use by school districts i 

;Th1)5 publication is the last of four y/hich are being developed 
for teacher use. Each will incorporate the latest thinking of the 
mathematici' revision" committee and may=H>e utilized with'any basic math6- 
mattes program. This publicatiorf is designed to serve as a stimulant, 
to encourage teachers fo open their minds and employ their imaginations 
in developing further activities, the classroom teacher in developing 
her own set of "task cards" w°il"l adjust vocabulary .and choose concrete 
materials in terms of a close knowledge of the -ability levels ofN^ier own 
children and the type and amount of manipulative materials available. 
Suggestidns and reactions are welcome, and should be sent to Fredrlc 
Paul, Bureau of Mathematics Education, State Education Department, 
Albany, 'NeW?York 12224. , " 

Peter A. Martin of the Burea?u qf Ulementary Cgrriculim, did the 
final editing and prepared the material for publication. 

c • / . ; ■ 

Robert H. Johnstone, Chief 
* . Bureau of Elementary 

Curjiculum Development 

Gordon E. Van Hoofi^ Director ., \ 
Division of Curriculum Development 
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4 J Beginning Experiments . Purpose: Weight, measurement; capacity. 
■~ Suggested Grade Level: 1,2 

Materials needed: None . 

Procedure: General Introduction - Many activities in the primary grades 
involve comparing which leads to measuriMT^eighing volume. Therefore, 
comparing is one important objective. Vftc^bulary such as 'smaller than , 
"how long", "bigger than", "heavier than", etc. is another. Concepts of 
conservation .trough many experiences is another. Either non-standard or 
un-marked standard units should emerge from children's experiences. 
Encourage" children to use whatever devices they can to solve measuring 
problems in terms with which they are familiar. Personalized measures 
such as spans, paces and- finger ^length can readily be used by each^child. 
He can come to grips with5> sizes in his environment as they relate to him- 
self. He should then be encouraged to^ record his. findings in pictorial 
form. / ' ' 



4-2 Non-Standard Uni ts . Purpose: Estimate, non-Standard measuring, 
addition, equalities and inequalities, recordiYig • . 

Suggested Grade Level: 1, 2 

Materials needed: None 

Procedure: Find some things as long as your hand. Find some things -as 
long as your foot. Find some things as long as your 2 hands. Find some 
things as long as your 2 feet. Draw ihem. Which is the longest? Which 
is the shortest? Make a book that ha3 pictures of things that have the 
same measure as your foot length. Who has the biggest foot (hand) in tfie 
class?. Who has the smallest? How did you find out? 




/ 



4-3 Ribbons, Purpose: Counting, equalities and inequalities, 

sets,* measurement . < " 

Sug^gested Grade Level: 1,2 ^ 

Materials needed: Ribbons of yarying lengths ^ ' 

Procedure: Corlect assorted ribbons for children to work with. Have 
them: Find ribbons which are the same (differ^ent) length. Find rib- 
bons which are the same (different) width. Find rib^bonS^ which are the 
same (different) color. How many ribbons are shorter than you?' How \ 
many ribbons are taller than you? Separate. the ribbdns into two heaps. 
Which heap has more ribbons? How can you find out? Is there a ribboh. 
with the same measure as your waist? Your arm? Your^vrist? 

4-4 More Ribbons. Purpose: Counting, inequalities, measureijient, 

graphing 

Suggested Grade Level: 1, 2 

Materials ne^ed: Ribbon, cord or string - <^ 

Procedure: Take paper ribbon or cord. Cut-off enough to 'go ai^'ound • 
your waist. Make a name tag and paste your ribbon on it* Who has the 
longest ribbon? Who has the next longest ribbon? Etc. Who has the 
shortest? Who has the biggest waist? Who has: the sm^Hes/Twaist? . 
How- many. are there altogether? Make a chart by pasting the ribbons side 
by side, in order, from the smallest to the biggest. 

4-5 Guessing Game. , Purpose: Equalities and inequalities, linear 
measure, personalized measures 

Suggested Grade Level: 1*2^ 

Materials needed: String 

Procedure: Which is longer? Distance ^rom the top of your knee to- the 
floor or the di^stance around your waist? Find your answer without 
using a tape measure or ruler. How does your answer compare with your ' 
friend's? A " . 




4-6 Math Lab on the Playground. Purpose: Linear measure, equalities 
and inequalities, counting [' . . 

J Suggested Grade Level: 1,2 . 

Materials 'needed: cord or string_,v scissors, playground equipment 

Procedure: Hold one end of a cord at the top of the monkey bars. Ask 
your friend to cut the cord where, it reaches' the ground. Stretch the 
cord strati ght along the ground. Follow the same procedure from the top 
of the> slide and the s6e-saw. Which 1s highest, the monkey bars, the , 
slide, or the see*saw? How many of you could fit (head. to, toe) as high_ 
as the monkey bars? the slidQ^? How many of ygur friends could fit? 
With the help of a friend take some string and stretch it from one end 
of the slide to the other along the sloping part. Stretch it from the 
top of the ladder to the bottom. Stretch it from step to step.- How 
many steps are there? Compare th^- number of spaces between steps to the 
height of the ladder. Dr^w what you see. Wtiat did you find out? 

4-7 We're the Greatest. Purpose: • larger th-an, -small er than ^ ■ ^ 
equalities, inequalities ,' pictorial representation , pupil -rireated 
measurements, graphing, intuitive area, measure 

Suggestech Grade Level: 1,2 
Materialsf, needed:. 1/2" x 1/2" or 1" x 1 " graph paper \ • 

Procedure? Collect patterns of cliildrea's hands, feet,' body voutlines 
drawn on graph paper. Compare sizes of; the patterns, which are each 
labeled with the owner's name. Use patterns for measuring objects in- 
side and outside the classroom. Attractive displays can be jnade with 
these pattern silhouettes representing each ch^ld in the class. They 
may be arranged in order of size, alphabetically, like a map, etc. 

4-8 Each in his Own Place. Purpose: Graphing ,\ comparisons , measure- 
ment, 'inequalities, numjjerline, 1 :1 correspondence 

Suggested Grade Level: 1, 2 " 

Materials needed: Wrapping paper, scissors, tacks or tape 

Procedure:' Have the pupils arrange themselves in size order. Decide 
who is tallest, shortest, etc. Have eaj:h child lie on a sheet of 
paper. Trace an outline of each child on the paper. Cut out the 
silhouettes. Let each -child print his name on his silhouette. Tape 
or tack them up around the room or if^-the hall in order o'f size. Does 
the order of the silhouettes agree with the decisions observed before? 
Number the silhouettes in order for a personalized class numberline and 
graphic representation. Note the correspondence between the children 
and their cutout forms. . " 



4-9 Back and Forth. Purpose: Directionality, comparison, 

measurement, conservation ^ 

Suggested Grade Level: 1,2 

Materials needed: Cord" or string, scissors 

Procedure: With the help of a friend, cut a piece of string that goes 
from the top of- your desk to the floor. Now, cut one thargoes from 
the floor to the top of your desk. Compare the two strings. Are they 
the same. or different? Measure your desk top (with sliring') from right 
to left. Now.,n)easure it from left to right. How do the distances 
compare? Why? . 



4-10 Measurement. Purpose: Counting, adding, multiply,. ^ 

fractions, comparing, measuring . , 

Su'ggested Grade Level : 1, 2 . ' 

Materi^ils needed: Rectangular building blocks, string 

Procedure: M^ke a wall 10 blocks, high. Measure it with a piece of- ^ 
^ string. If ypu ; put the. same blocks together using a different side as 
base, giiess h?>|rf|niany blocks you will need for wall as high as you made 
before. How c^arft you discover how many you need? Dq it aijd .check your 
gtfess. Next to the 10 block wall, make^a wall with 5 blocks high. What 
do you notice?; Anticipate expressions of inequality, one wall ip twice 
as big (half, al big) as the other, etc. Try this experiment varying the 
number of blocffs and their sizes. * 




4-11 "Measure With Your Span". Purpose: Non-standardized measurement, 
.comparisons, counting ' ^ 

Suggested Grade Level: 1,2^ 

Materials needed:' wone - ^ - ' 

Procedilire: Stretch your fingers so wide that your little finger and^ ^ 
your thumb are as far apart as you are able to get them. We call the 
distance from the tip of your finger to the tip of yogr thumb your SPAN- 
Find some things in your room ta measure with, your span. ^ The teacher may 
write down lists for children. .First guess how many spans an object-might 
take. Record guess. Measure spans^ Record spans. Compare guess to 
/actual measure. Compare your measures with, your neighbors ; with your . 
teacher." * 

Foot Prints . , Purpose: Directior\ality , counting, comparisons 
correspondence, jneasuremeTrt, graphing number Tines : 

, Suggested Grade Level: 1,2 , 

Materials needed: ' Paper, penciV string, scissors 

Procedure: Let's work in groups of (depending on size of class). 

-Remove your shags. -Stand on a piece of paper. Ask a friend to draw 
around your feet. ^You do the same for him. Label your right and left 
foot patterns. Print your name on your patterns. ..Cu-t out the shape of 
each foot: Put the feet patterns in a straight row'. How many feet are 
in yqur group? How long is the line of feet? Use string to measure 

• your groups'- line."' Compare vH'th other groups. What do you see? 
NOTE: Patterns may be made' on graph paper. They may be posted along the 
walls ^f the room^' They may be numbered* and used as number lines. • 

4-13 "Pacing". Purpose: Counting, estimation, non-standariJ ' 

measure, ta Hying, comparisons, recording 

' ^ . ■ Suggested Grade Level: 1-3 . ^ 

Materials Needed: Tally counter & 

Procedure: Discuss pacing. Have children estimate their paced dimensions 
of the clas^Yoom, lunchroom, corridors^ playground, etc. Have children , 
working in pairs, actually pace these distances. They may keep track of 
their steps by tallying. Record the results. Compare the estimates with 
the actual counts. Compare the counts found by different children. 



4-14 .Accuracy. Purpose/ Greater reliability in measurement 

Suggested Grade Leve'l : 1,2 " " 

^ Materials needed: Jrundle.whee^l , yardstick, tally counter 

Procedure: Discuss ^tW varied cfata gathered from use of non-standard 
body measures. Elicit need for- standard measures. Introduce Trundle - 
"wheel OF yard's ti-ck and assign groups pf pupils to remeasure dimensions 
of areas previously paced off. Record the new data and compare it with 
tha'old.V 



4-15 How Long? • Purpose: Equalities, and Inequaliti.es 

Suggested Grede Level: 1,2-.. 

• Materials needed: Comiion things found in the classroom . 

Procedure: Which is* longer? A straw or a, toothpick? Your reader or 
your pencil? A new crayons or a paintbrush? Draw the longer things 
Compare with the class* . • • 

4-16 Primary' Ruler * ♦ Purpose: Equalities and Inequalities ' 

Suggested Grade LeveT: .1, 2 

Material's needed: . Primary ruler 

Procedure: Make ^a ruler and see how many things you can find that are . ' 
longer than the ruler; Shorter than the ruler;' The s^ime size as the 
ruler; \« - 

" . , - ; - 

4-17 "What Is Round"? ' Purpose: Circular measurement, shap'e^, counting, 
ordinal numbers, recording ' . \ . 

Suggested Grade Level: 1,2 

Materials needed: common round objects, string 

Procedure:' Ask children to bring in round things from home. Wha^t round 
things can we find in the classroom? Hpw can we measure them? find out 
about how long it is around each one..^Arrange them according to size. 
Largest first, etc. Count them. Draw them. ' 




4_18 " Finger Findings" . " Purpose: Non-standardized measuring devices, 

estimation „ ^ r. , ' ■, no a 

Suggested Gra'de Level: f, 4, • 

"Materials needed: "junk", classroom facilities • 

Procedure: Using a finger w4dth, children can measure many things! Allow 
the children to decide what item's would be suitable. Individual chi.ldren 
can prepare chart' as "follows: 





Ubject 


My (iuess 


unqer widths' 


Right or wrong 


if 


Boo^ 

Pem:il box 
Etc. 


( ; 






. 'J 




/ ■ 







4-19 Spanning t he Wdrld. PHirpose: ' Estimation , non-standardi zed 

measuring devices ^ , ^ 

" * Suggested Grade Level: -^j 4 

Materials n^ded: None ' ; ' • 

Procedure: Have each chlld^find his hand span. (Stretch fingers as wide 
as possible - distance between tip of thumb and tip of little finger i-s 
called the §pan). Individual children can make chart as bgow. Le^them 
think of many distances to measure. 



\ 



Object 


My Guess . 


Number of Spans 


light or Wrong •. 




Width of desk 
Width of window 
Widjbh of door 
Length of table 


> 




^ . ... 







Compare resirlts obtained by several members of the class. 
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4-20 Roly-Polv. : Purpose: Measurement, ci\curnference and 

diameter, graphing, functional relationships 

Suggested Grade Level: 3-5^ 
Materials needed:- String, scissors, round objects of different sizes 

■ \ Procedure: Children use string, measure and record #»hcuniference and 

. , diameter of round .objects. (Use at least 6). Prepare graph to shov/ 

results. What do you notice? n ■> ' . 



\ 



METER 








< 






















1 1 




) ' 






CIRCMMFERENCE 



o 




If the round object is rolled one ^\ 
complete turn along the horizontal 
axis, the circumference may be marked 
directly. The string for the diameter 
can be placecf on the graph. 



4-21 Pace ways 



Purpose: Measurement, length, unit conversions 
Suggested Grade Level: 3,^4 

Materials needed: Rulers, Tally counters 

Procedure: Have pairs of children measure classroom, hallway, play- 
ground, etc. by pacing. 'Convert to feet, inches, or to metric measure. 



f^^Zl Contacts - Far and Near Purpose: Measuring on a map or alobe 
multiplication, whole numbers! ; 

%ttqqested ^i?ade Level: 3, 4 

Materials needed: Collect Tetters and postcards from many places, large 
world map, map measure or string 

Procedure: Prepare bulletin board with the world map in the.cente»v. 
Scatter cards on bulletin board.- Have children locate point of origin 
and attach string or yarn from that point to card or letter;. Using map 
/neasure or string, children can determine distance the letter traveled. 
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4-23 Stringing Along , Purpo^se: Linear measurement, a^ditton, sub- 
traction, fractions, odd and even^ niimbers ^ 

Suggested Grade Level : \ 3-5 / ' , " 

Materials needed: String, ruTer, scissors , ' 

Procedure: Cut a piec.e bf string two inches lorig. Use this. 2 inch 
string to mark off a 3 inch line segment. u\e it to mark off a 4-inch 
segment. Continue in same mctfiner to mark off many, different sized lengths, 
Discuss other ways of accomplishing the task. 



4-24 So Big #1> 
fractions 



Purpose: Linear^measure, estimation. 
Suggested Grade Level: 3-6 
Materials needed: 12 inch ruler^ O 
Procedure: Prepare- chart as folllows: 
Item Estimate 



Book 
Shoe 
, Pencil 
Pen 

(Have students select other items suitable for measurement with 12 inch 
ruler) 



Actual 
Measurjement 



^ 4-25 So Big #2 , Purpose: Linear measurement; estima^tion, 

addition, facility with standard measuring tools , fractions, uni't con- 
versions . 

Suggested Grade Level: 3-6 
Materials needed: Yardstick, meter stick, Trundle Wheel 
l^rocedure: Prepare chart as follows: 
' ' I-^m " - . ' Estimate ' 



Actual 
Measurement 



' " Door 

Width of hall 

Length of hatl ^ ' * A 

Have students select other I'teTns suitable for measurement with yardstick, 
meter stick, or trundle wheel. What other instruments could be used for 
these tasks? , * 



.1 ' 



4-26 "Geometry >Wtdoors " > Purpose: Linear Mealsure, scale drawings 

Suggested Grade Level: 4-6 ( 
Materials needed: Tape measure. Trundle Wheel, Bicycle, Gr^ph paper 

Procedure: Make maps of the playground, outside of the school , library, 
your home. ' «i - . 



A -27 Roller Ramp. ^ Purpose: Application of mathematics to 
science problems (involving work and energy). Linear measure. Averages 
' ' Suggested Grade Level<*f<5, ^ ■ I ^ 

.Materials needed: Inclined plane (Folded cardboard trough or wooden 
^board propped up at one end) , marble. or small ball, ruler, timer 

f ProQ^dureip Puptls can conduct. Experiments where they ^govern the fixed 
and'vairfable factors, ^fks a basic problem, have them consider: Set a 
block at the end of a ramp. Roll a spherical object down a ramp. See 
how far the block is pushed by the spherical object. Measuring the time 
and distance of the operation. Variations: Vary the weight, shape anrf 
material of the moving objects , .use^ wind-up- toys , Change^the length, 
slope anid material af thelrafnpf. Repe^ the experiment without variations 
and average the results obtained. 



> 4,28 X Marks the Spot.^ j^ Purpose: Measurement-Linear, shadows and 
heights, patterns ^ 

Suggested G^ade Level :^ 3, 4 

Materials needed: Several sticks of different lengths, tape measure 

Procedure^yl On a clear, sunny day, have children work in pairs outdoors. 
Mark a spot. Have one pupil hold stick perpendicular to the ground at 
tfie mark* The other pupil measures the stick's shadow. HaVe each child 
s'tand at the mark while his partner measures his shadow. ) 



Record: 



Length of stick 
Len§th of sftadow 
Height of child 
Length of shadow 




r 







Put this information 
on a graph* 



The children, after calculations and discussion of the results, should 
ssee that by measuring the shadow they can calculate the height of-any 
object. 



, 4-29 "Shadowy S ha pes" . -Purpose: - S.imilarity , number pattern, ratips 
• . , Suggested Grade Level: 4- 6 • 

Materials needed: 2 dimensicwal sh^^es, square, circle, triangle, poly- 
gons, irregular shapes,, children's sJilhouettes * 

•Procedure: Have' pupi 1 s „work in threes - one using a flashlight, one to 
, hold the shape being. 'used, one toTmeasure and record dpita. (Shadows • 

grow according to a square number' pattern. ) Hbld a square tile one /oQt 
" from a wall.- Shine a light on it so that it casts a shadow on the wall . 
What ?hape is the shadow? Measure it. 'Repeat the experiment holding 
the tile two and then three feet from the wall. Will the wall be big 
enough to hoTd the shadow when the tile -is held 10 feet away? Conduct- 
similar, experiments with other shapes. " . - ' ' 

■•■ ' ' , •' ^ \ ■ ' ■ ■ ^ 

4-30 "The Sky's The Limit", purpose: Linear measure, patterns ratio 
and prop-ortion^ simi lar triangles, scale .model-s ; >^ 

Suggested' Grade Level: 5, 6 * « ' . 

Materials needed: Tape measure, rulers^ paper, clinometer*, string / 

procedure: On' a shinny day, ffr>d the height of a' building. Next, find 
the length-of the -building's shadow, ybur height" and the lengthfjOf your 
shadow. Use triangles as* models- for yoj^lr data. . •. o - . 



Building 
■ 20' 




pupil 
4' 




Shadow 
15' 



Shadow 
. 3' 



Compawe your friends'- results with yodrs. What pattern can you find 
that can help you figure the height-of other objects, (trees, flagpole) 



4-31 "Linear Measure" . Purpose: Linear measures , inequal ities graph 
Suggested Grade Level: 5, 6 , ' ' , 



ing 



Materials needed: Non-standardized measuring devices i 

Procedure: Have students working in pairs use non-standardized materials 

for gauges - 1 ^-4. 

Ex: Body parts, eraser, pencil, etc*. Before each measiirement, estimates 
should be made. Find perimeter of your desk top, chair^jseiat, blackboard, 
teacher's desk, classroom door, etc. Have pupils record their tiesults ^ 
using various graphing techniques. Discuss the positive aspects and the 
shortcomings. of the approach use,d. 

Note: 12 John's pencils = 14 Marj^'s span = 10 Tom's span, etc. 



4-32 Rouridabjout #1 



Purpose: Finding circumference or perimeter 



Materials needed; 



Suggested Grade Level: '5, 6 
3-D Solids 



Procedure: Have children ccJllect. a set of objects and fiod their cir- 
cumferences by rolling orAtumbling them ^long a straight line for one 
complete turn. How else could the circumference be measured? How could 
a bicycle be used to find the perimeter jf the playground? 






Purpose: Linear measure and circumference: 



4-33 Roundabout #2 . 

whole number pd fraction operations, ratio, circular parts, circle area, 
data analysis, function rules 

Suggested Grade Level:' 5, 6 



Materials needed: 
pins, string 



Ceiling tiles or cork board, compass, graph paper. 



Propedure: Have students use compasses to draw a set of-^at least six \ 
different sized circles oh graph paper* (center on Lattice point). Cut 
out circle. 1) Pin the paper circle securely onto ceiling tiles or 
cork board; 2) Lay\ string along ther circMmference; 3) Draw a line 
segment the« samejer^th as the .^string; 4) Use string to measure through 
middle of circle (diameter). i^r*aw this length below the other;, 
segment is longer? 6) How does the smaller segment compare with 
7) Repeat steps l-€ \With the remaining circles. Make a 
findings; 8)\ Organize data observed with the circles on 
What patterns xan' you find? 



larger? 
of your 



5) Which 
the 

record 
a 



chart. 



Circle # Radius Diameter 



Ci rcum- 
ference 



# Graoh Boxes 
In Interior 



T 



# Graph Boxes 
Along Circumference 



12. i 



AREA - VOLUME CAPACITY 



4-34 Containers 



Purpose: Introduction/to attributes Of 3-D 
containers and volume concepts, sets * ' 

SD^ggested Grade Level: 1, 2 



Materials aeeded: Assorted containers, filling "junk" 

Procedure: 1') Ask pupils to bring in "empty containers from food, cloth- 
ing, equipment. 2) Discuss .containers - variations in shapes', siz^^^y 
material, weight, durability, purpose. 3) Have pupils sort the contriTiers 
into S£ts according to the attributes discussed. 



4-35 Fil ling Containers. ° Purpose: Non-standard units, estimation. 



recording, counting, comparisons, tallying 

Suggested Grade Level: 



1, 2 



Materials needed: Cup., large container, filling "junk" 

Procedure: Have children work in pairs. Choose a large coritainer and 
a cup. Fill the cup. Empty the cup into the large container. About how 
many fu>l cups cio you think will fill the large container? Gu^ess! 
Record it. Now fill the large one with the cup and count ffcw many cups- 
ful . Record i^'. . Make tally marks >HT as you count. Compare your guess 
with -youK count. Repeat the above with different filling materials. 



4-36 "What's Inside?" Purpose: Estimation, volume recording, 
ordinal numbers, cpunti ng- 

Suggested Grade Level: l-* 2 

Materials needed:. Assorted containers, scales, filling "junk" 

Procedure: Provide an assortment of containers. Have pupils arrange 
them in the order that they estimate will hold the least to the most. 
The estimated order should be recorded pictorially or verbally. (The 
baby jar, the vase, the milk container...) 

Challenge: How can. you find out if your guess wffs correct? Note: A 
more refined approach to this experiment can be used after children have 
experience using various -filling i'junk^'. Transparent containers and 
colored water can give improved estimates and provide better vifeua^ per- 
ception.. 



lOi 



It 



lO 



6A^ 



!<>| 



©8 ^ 
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^ 4^37 Spoons and-Cups , ,/ Purpose: Measuring, volume, estimate, 
recording ' * 

Suqgest^^ed Grade Level: 1,2 

Materials needed: Tablespoon, cup, milk container, pail, water, sand 

- Procedure:' You maVuse spoons for measuring^ Use the spoorf to fill a 
cup with water (sand). U^e^a cup to fill a pail with water (sand). Use 
a small milk container to fill ^ large milk container with water. How 
many spoons of water filled the cup? How many spoons of sand filled 
the cup? How many cups of water filJed the pail? ^ HovJ many cups of sand 
filled the pail?;^ etc.^ What did you find out? ' < 

4-38 "Teaspoons ^hd Tab les poons". Purpose: Volume, counting, recording 
. ■ \ Suggested Grade Level: 1,2^ ^ 

Materials needed: Teaspooon; tablespoon, sand, rice, su^ar, flour, 
water . ^----^ 

Procedure: Use a teaspoon to fill a tablespoon. 1) fil|J it with sand; 
2) fill it with sugar;. 3) fill it with flour; .4) fill it with cice; 
. 5) fill it with water. ^How many telsppons of each material did you need 
to fill the tablespoon ?y Draw a picture of what you did. 

^-39 Juice. ' Purpose: Relationships, measuring, counting, 

recording, order 

Suggested Grade Level; "1 » 2 
Materials needed: Filling junk, cans. 

Procedure: Collect tin and aluminum cans. Arrange them according to 
size (estimated). Use a frozen juice can as your measure to fill the 
other cans. HowWny'fil led juice cans does each of the other cans hold? 

4-40 Filling Station. Purpose: Volume, counting, measuring, 
recording 

' ^ Suggested Grade L%vel: 1,2, * ^ 

Materials needed: 1 small and 1 large cup, variety of filling materials 

Procedure: Use a small cup to fill a big one. Do this experiment many 
times, using a different tiller each time, such as beads, beans, pebbles, 
blocks-, rice. Water. How many of th6 little cups fill the big one? Was 

^"it the same or different for each experiment? Which filler do you thiiik 

. is Best to use? Why? ' ^ 



' 4-41 Bottles and Cups . Purpose: Volume, estimate, measuring, 
counting, recording, inequal i ti es ^ 

Suggested Grade Level: 1,2' 

Materials 'needed: Basin," plastic bottle, cup, bucket 

Procedure: A. Fil-l a plastic bottle with water. Place a cup in a 
basin. Careioillj^ empty the water from the bottle into the cup. How • 
many cups of water were in the bottle? B. Fill a, bucket with water. 
Will TEtake more or fewer cups to empty the bucket? ' Use the same cu£_ 
to find out. Draw results. 

4-42 Water in Aquarium . ^ Purpose: Estimation, volume, measure 
counting, linear measure, graphing 

^ Suggested Grade Level: -4,2- 

Materials rveeded: Aquarium, water, ruler, assorted containers 

^ * 

L Procedyrel' Estima^t how mafhy containers (your choice) of waiter/ the 

aqCiarium holds. Fill it and fiffd out. How close.was yoHr guHs? Keep 
• record of the rjeight of the water in thef aqaarium^each day. Why does 
it change? * ' . 

, 4I43 Corral inq Cubes, Purpose: Measurements constant perimeter 
and varying areas 

Suggested Grade Level: 3-6 

^Materials" needed: Graph P|ger, string, one inch cubical blocks 

Procedure: Place blocks so that at least 1 edge of each block meets ap 
edge'of another block. Cut a piece of string 16" long. Use the string 
^ike a fence around the blocks. Ori the graph paper draw diagrams of 
the way you corral ed the cubes with the string. What was the largest 
number of blocks you used? 'the smallest? 



2 1 






1 




















1 


A 







IS THIS LEGAL? 
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4>44 Tubby Tubes . Purpose: v^Jeasuremeht - constant surface" 

.are^ and varying volume 

• Suggested Grade Level: 3-6 • ' ■. 

Materials needed: Construction paper 

/Procedure: Children cut five rectangular pieces of paper 6 *inchesJ9^i4 
inches. Roll or fold each rectangle and tape the vertical edges to 
form tubes with 0, 3, 4, 5, or 6 vertical edges, ^ffix tubes to a base. 




Estimate which tube will hold most, secor^d most, etc* Using dry 
/materials, (pellets, sand, rice, etc.) fill the containers. Now check 
with estimates. What general statement can you make? (The more nearly 
circula^,* the more the tube will hold). • Why is this so? 



4-45 Outsiders. . Purpose: .Surface areai estimati^'on , sub- 

traction 

- Suggested Grade Level: 3-5 
■Materials needed: Set of Geo-Blocks 

Procedure: Select a block. "How much "outside" does.it have? How can 
you measure the outside? Trace each side of the block on a piece of 
paper and cut them out. Can you tape the pi-eces together so they can be 
folded to make a paper block? Can you draw a 'shape which, when folded, 
will make a paper block? Can you arrange some blocks in order of total 
surface area? from smallest to largest? Guess^wbat the area is. Then 
check. ' How close was your guess? 
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4-46 Surfaces . ' Purpose: Mfeasurement - area ^ 

Suggested Grade Level: 4-6 
Material"^ needed: Colored squares and triangles- .ly 

Procedure^ Decide .on unit of area. ^ Now calculate area of different 
pieces. Chodse another unit and rep'eat. . 

4-47 "Whatzit". Purpose: Finding area 

Suggested Grade Level: 3,-4 . . 

Materials needed: Packet of squares,, triangles, rectangles made of 
colored, gummed paper. Parquetry or Tesselation sets ^ 

Procedure- Encourage free' rein forthe imagination.' Using the shapes, 
what can you make? A bird? A ship? A plane? :,etc. Decide on unit of 
area. What is the area of the figure you made? - 

4-48 The Scope of the Scoops. Purpose: Finding area, multiplication 
whole numbers • Suggested Grade Level: 3,4 

Materials needed: Newspapers and magazines 

Procedure: Children find area of one page. Using this information they 
can find totaTa^ea of newspaper or magazine. 

4- 49 Block Boxing. Purpose: Measurement, volume, congruence, 

fractional parts 

Suggested Grade Level: 3-5 » 

4 

Materials needed: " Set of Geo-Blocks 

Procedure- 1) Pick any large block and any small block. Findout 
whether a set of the small blocks can be fitted to a _shape congruent to 
the larger-one. Is there any space left over? How many small blocks 
were used? 2) Pick another large block. How many different ways can 
■you make a congruent .block using smaller ones? Try it with small ones 
all the same shape. Now try it with different shapes. Which way is 
better? 3) Find a small box. Can you fill it with one kind of block? 
How many will fit? Try it with different blocks. 
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4^50 Packing Business/ Puroose: Liquid mea^tife, volume ^ • \ 

Sugqested 'Grade Level: 3, 4'^^ * 

Materials needed: Standar^meMurins healcers or £|uart, pint, etc., * 
food containers ^ . 

Procedure: Using the containers out: How many quarts in -^a gallon? 
How manj^ pints in a gallon? How many pints in quart? Experiment with 
assorted fillers - beans, rice, beads, cubes, counters , -sfnd,"' water, 'to 
determine best material. 'Pupils may us'e bal apce' scales with this- pro- ' 
ject. List items which are sold by the half pint, pint, c^uart and . - 
gallon. ' , 'j 



Purpose: Subtraction, linear measure, weight. 



4-51 Models. 

factions; ratio scales, area; volume, density 

Suggested Grade Level: 3-6 

Materials needed: Clay', plfisticene, paper mache, cardboardVpa'per, pipe 
cleaners, fabric, styrofoam, geoboards, geoblocks, geostrt|is~" 

Procedure: A. Make a large model of a small object. How can you 
compare their sizes? 

• B. Ma|e a small model of a hi/ge object. How can you 
compare} their sizes? ^ - 



4-52 Rearrangement. Purpose: Measurement -■ constant volume, ■ 

varying surface, tabulation of data 

Suggested Grade Level: 3, 4 
■Materials needed: Box of one inch cubes 

Procedure: Using 12 cubes each time make as many different rectangular 
solids as you can. Each time record the measurements of your building: 



Experiment # 



1 
2 



Length 



Width 



1 



Depth 



1 
2 



12 



How many different buildings can you make with the 12 blocks? How many 
could you make with 16 blocks? What have you observed? 



ERIC 



1^5 




Purpose: Measurement 
a analysis, fcale construction 
Suggested Grade Level: 3-5 



capacity, displade- 



Materials 



lass jar, plasticene, cubic inch measure / 
■ ' -■ 
pKOcedure:/ Past a strip of paper vertically on; the j^r. . Bd sure the 
jar is on/a flat surface. Use the cubic inch measure to ppur one cubic 
inch of Water into the jar. Mark l:he water level on the paper each 
'time yoi/ add water. Now empty some of the water but be sure that v/hat 
is lef/is an exact'number of cubic inches. Drop anjnch cube of 
plasti/fcene into the water." )Check the water level -.wh^t happened? _ 
vflQW u6e 2 cubfc inches of plasticene, then 3. Can yoji make a general t - 



\ 



4-54 The Big Build-Up . 
data tabulation ' ^ • . 

Suggested Grade Level ; 3 



Purirose: Measurement - ^volume, multiplication. 



Materials needed: Box of one inch cUbes 



Procedure: Form a square base with four cubes. Build up square layers 
on top of the base, keep track of the cubes you use in a table. 



# Layers 


Cubes in 

each layet ■ • . 


Total # 1 inch 
cubes used 


"'Vol ume 


1 


4 


4 • 




2 


4 


8 . 




3 


4 ' . 







mm 



What do you notice about the 
volume? Repeat the experiment 
with other square bases.* Try the 
experiment with rectangular bases, 




4-55 Find the Pattern , Purpose: Measurement-yol ume 
• Suggested Grade Leve.l: 3, 4 

liaterials needed: Box of one ipch cubes 

Procedure: Using the cubes children build different solids. Count the 

blocks to find the volume. Record as follows: The block is cubes 

vvidej ^ cubes long and cubes deep. Some children will derive tfie 

forniula oh their own. 1 x w x d = volume, (for rectangular sclids). 

4->56 Six Pack Variations , Purpose: Measurement, capacity, volume 

Suggested Grade Level: 3, 4 

Materials needed: Six glass jars of different size ' 

Procedure: Label the jars - A, B. C, D, E, F. Estimate and record - 
which holds the most, next and so on. Now measure the actual capacity 
of each and record your answers. Were you correct on your estimates? 

4-57 "Two-Cents Plain", Purpose: Measurement, units, cost calcula- 
tions 

Suggested Grade Level: 3- 6 
Materials needed: Brochure from supermarket, restaurant menu 

Procedure: Find out how much a bottle of soda costs. Can you figure 
out how much a glass of soda should cost? How much do^s a glass of soda 
cost in a restaurant? Why does it cost more in a restaurant th&n at the 
supermarket? Students should ask: "How much vn a "bottle? How much in 
z 3** ass ?" » 

4-58 "Holding Power "* Purpose,: Division, volume 

Suggested Grade Level: 6 

Materials needed: Sage Kit, Ideal volume. Relationship se't, funnel, 
assorted blocks, beads, paper clips, junk, dry, granular material - 
raw rice, sawdust, sand, water, clay 

(? 

Procedure: Have students consider the materials they can use best to 
fill various hollowed, 3-D geometric shape - cubes, cylinder^ triangular, 
prism, cone, triangular and square pyramids, hemisphere, etc. a) Estimate 
How much material will each solid hold? Which will hold the most! the 
least? the same amount? b) Arrange the solids in size pUce according 
to the estimate, c) Compare 'the volumes using different fillers, 
d) Compare the calculated volumes with the estimates. ^ 

■ C : 
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4-59 "Sand Shapes". 
operations 



Purpose: Volume,, whole number and fraction 



Suggested Grade Level: 6 ' 
Materials needed: Ideal Volume, Relationship Set, sand, sage kit 

•Procedure: Have student "play" with sand, hollowed plastic cylinder, conC, 
and pyramid., 1) Guess how many cone scoops of sand fill the cylinder and 
the pyramid. Find out. 2) How dc the volumes of the three shapes compare 
with each other? What other measurements can you compare on them? 3) In 
what way are the figures alike? In what way are the figures different? 



Attribute 


Pyramid 


Cylinder 


Cone 


Shape of base 
hedges 
etc. ^ 









4-60 "Personalized measurements and the environment 
area relations, ratio, division, graphing 



Purpose: Weight- 



Suggested Grade Level: 5, 6 ' ' 

Materials needed: Tape measure, scale, graph paper 

Procedure: Gather data for each member of the class'., Arrange it 
graphically to show patterns. How many pounds of your weight does each 
square inch of your feet support? (The avl&rage person has a weight/sole 
ratio of about 2 pounds per square inch). How many pounds of air does • 
each square inch of your body support. (Ay^ressure at sea level is 
about 14.7 lb. per square inch). Can you get \simiUr data for your pets? 



4-61 "Our Four WaTTs" . Purpose: 
and fractional operations 



Indirect Areamea$,ure, whole number. 



Suggested Grade Level: 5, 6 

Materials needed: Non-standard measures to be found in the classroom 
as'stVing, window pole, book,- chi Id, chair height, floor tiles, -etc. 
Measuring tools: yardstick, trundle wheel , tape measure, meter stick, 
cljnometer, gradient measure 

Procedure: Have a group of 2 or 3 students work together to find the 
area of the walls in the classroom. They may not use^a ladder or climb 
on an/ furniture. Consider the composition of the wall - cinder blocks, 
window panes, doors, mouldings, cha\k board, etc. More^advaneed students 
should take into account, base moulding and mortar joints. Research. 
HoS much Daint is needed to cover' the classroom walls? Ai classroom 
walls in the building? How much would such a project cost? - ' 

\ 
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^■62 "Rolling out the red carpet Purpose: Whole number and fraction 
operations, percentage, area, volume, cost calculations, geometric shapes, 
ratio and proportion ' ' . • 

Suggested Grade Level: 5, 6 

Materials needed: Mail order department store catalog (calculators) 

Procedure: Give students the problem of re-covering classroom floor/ 
1) pelermine an allotment of money base* on, current prices. 2) Have 
them choose the materials from,^ catalog. \ (Be sufe to include tools and 
adhesives) 3) Have them figure the cost of wall to wall comrftercial car- 
*pet, tiles of vinyl , vinyl asbestos, » asphalt, cork Include sales tax 
calculations. 4) Have pupils make designs for tiling, 5) Make a 
miniature model of the nev^ floor. After the classroom, room dimensions 
have been found, ask how mc\\ of the- room (average) each person has to 
himself. Questions relating floor space, air space and appropriate 
measurement units should beMnvesti gated. Percentage values may be 
applied. 

4-63 Geoboard - Area //I .; Purp^osQ:, ^Area, geometric shapes, relationships 
fractions, untts of measure . , ' 

Suggested Grade Level: 5, 6 ^ . / 

Materials needed: Gep-Boards, rubber bands • " 

Procedure: Let's agree that the smallest square ;you can make on- the geo- 
beard is "the ufiit of area. Make a 3-sided figure on the geoboard and 
find its area. Do the same with 4, 5, 6 sided figures. Construct a 
.figure find ask a friend to find its area. Make up your own unit of area. 
Construct some figures and find their areas using your own unit, Can you 
make a figure with- an* area of 2 square -units? 4, 5, 6, 9, 11?'. How about 
1/2 square unit? * 

4-64 G eoboard - Area i?2 . Purpose: Fractions, geometric shapes, area- 

Suggested Grade Level: 5, 6 
Materials needed: Geoboard, rubber bands 

Procedure: 1) Make all the different triangles you can which have an 
area of 1 square unit, 2 square units, 1/2 square unit, 1 1/2 square unit, 
etc. 2) What is the largest (smallest) area you can enclose with a tri- , 
angle on your board? 3) Explore Similar questions in relation to other 
shapes. Inclirde problems with convex and concave polygons. 4) Make 
as many shapes as you can which have the same area as a rectangle 2 
squares by 3 squares. What'happens to the shapes vyhen you rotate the 
geoboard? 
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WEIGHT MEASUREMENT 

o 

4-65 "Inventions, Purpose: Symmetry balance, problem solving. 

Suggested Grade Level: 1,2 

Materials needed:*^ Building materials, such as bricks, flat boards, blocks, 
irregular shapes, ^peg boards. Primary 'balancing Materi^ls/Fulcrums, 
aluminum pie plates, wire clothes hangers, plasticine, etc. 





Procedure: Discuss the concepts of "balance" and level. Ask children 
to make balances 'by combining any of , the Sv.ailable materials, then compare 
the diverse balancing "inventions". For what can balances be used? 



4-66 Balapce. Purpose: Estimate,- counting, graphing 

Suggested Grade Level: 1,2; 

Materials needed: Balance scale, common objects, clay 

Procedure: Take one ball of clay. 1).. Balance the clay with lima, beans; 
2) paper clips; 3) pebbles. Ask - 1) which is heavier?; 2) which is 
lighter? How many beans balance the clay, how many clips balance the clay, 
how many pebbles balance the clay. Have children draw pictorial repre- 
sentations of their findirlgs. . 
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4-67 Heavier Than - Lighter Than , Purpose: Comparisons, estimation, 
non-standard measuring units, counting equalities, inequalities, vocabu- » 
^lary, graphing, recording, problem solving • ' 

Suggested Grade Level: 1^2 

Materials needed: Familiar materials in children's environmagt to be ' 
used for weighing, pan balance scale 

Procedure: What things can you find that are heavier than: a pine cone, 
"your reader, your shoe, a fork, a spoon, a pencil,- a box of crayons, 
10 beads, a. toy, 20 beans, a container of sand, etc» Balarrce and find out. 
Draw it. Perform similar activities with other materials and the concept 
"Lighter Than." Suggested recording format: 



Lighter 



Matching Weight's 

Basic 
Material 



Heavier 





4-68 Our Own Weigtht 
comparing, estimat 




Purpose: graphing, recording sets, counting, 
cpmparing, enrichment. 



uggested Grade Level: 1, 2 



Materials needed: Scale, teeter-totter, graphing materials/ 

Procedure: Ask children to arrange themselves in a line according to' 
estimated weight, order from lightest to heaviest. Weigh each child 
in the class on a school scale. Make graph to record pupils' weights. 
Rearrange the line- accoirding to the records. « Make comparisons of the 
estimates -and the actual weights. Let child/en experiment w^th balance, 
using themselves and teeter-totters. / / 
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4-69 How Many Will Balance? Purpose: CompLari$onS5 estimation, non-- o 
standard untts, equalities, inequalities, counting, recording, graphing, 
problem solving 

Suggested Grade Level: 1, 2 
Materials needed: "Junk" 

's ' Procedure: Ask, "How Mdny?" Milk tops balance a matchbox, draw it; 

\ counter tops balance a pencil, draw it; buttons balance a shell, draw it; 
\ .'beans balance lO marbles, draw it; sea shells balance your reader, draw 
\"it; acorns balance a cup of sand, draw it. This is open ended experience 
^ and children find many interesting ways to explore further. 

4-70 Even Up, Purpose':' Comparison, estimation, use of non-standard 
(jieasuring units, conservation . , 

Suggested Grade Level: 1,2 

Materials needed: Balance scaje, clay, materials frbm weighing center 

Procedure: Find l small things from weighing center. Hold them in your 
hands. Which do you think is heavier? Now put them on the balance scale. 
Were you right? Try some other things. Can you find 2 things that 
balance each other? Try to form 2 balls of clay whish balance each other. 
Change each ball of clay into another shape. Will they still balance? ^ 
Find out. 

4-71 Boxed In. Purpose: Conservation, stahdard measuring units, 
estimating, comparisons, counting, pictorial representation 

Suggested Grade Level: 1,2 

Materials needled: 5 different boxes, scale, junk 

Procedure: Put different things into each box. 1) Guess how much each 
box and contents Wigh; 2) Make a picture of them in order ot guessed 
weight; 3) Weigh each box and contents; 4) Make a picture of them in 
order of their measured weights; 5) How good were your guesses? 6) If , 
you inter-changfe the contents of boxes, will the total weights be changed? 
Try it! . 




4-72 Keeping Steady, Purpose: Conservation, comparison, estimation,, , 
equalities and inequalities 

Suggested Grade Level: 1, 2 

Mal||rials needed: Clay or plasticine scales 

Procedure: 1) Take a piece of clay: 2) make it round; 3) weight it; 
4) make it longer; 5) weigh it; 6} break it into little 
pieces; 7) weight them. I4hat did you find? 

4-73 Lighter - Heavier . Purpose: Conservation, estimation, recording, 
equalities and inequalities 

Suggested Grade Level: 2 

Materials needed: Cup of water, cup of wet sands cup of dry sand, book, 
.eraser, clay board, bag of marbles, bag of stones, container of water, 
container of milk 

Procedure: Which is lighter? Guess. Cup of water or cup of sand? 
Cup of dry sand or cup of wet sand? A book or a clay board? Which is 
heavier? Guess. A bag of marbles gr a bag of stones? An eraser or a 
book? A container of milk or a container of water? Weigh them. What 
did you find out? Draw it. 

4-74 Balancing the Book. Purpose: Comparisons, estimating, experimenting 
with non-standard units, counting, recording, equalities and inequalities, 
verbalization of learning experience, problem solving 

. Suggested Grade Level: 1,2 

Materials needed: Junk, buttons, book, stones, marbles, pan- balance 
scale » 

Procedure: How many buttons will balance, a book? How many stones 
will balance a book? How many marbles will.balance .a book? - Make a 
picture of what you find. Try other materials! See* what happens. Tell 
the class what you learned. 




4-75 Stones and Stuffs Purposes Comparisons, estimating, experimenting 
with non-stAndard units, counting, recording,. equalities and inequalities, 
verbalization of learning experiencey ^p^oblem solving 

* Suggested Grade Level: 1,2 

Materials needed: One stone, peas, pebbles, marbles, pan balance scale 

Procedure: . Put a stone on pan of the 5pale. How many peas weigh as 
much as the" stone? How many pebbles wengh as much as the stone? How 
many marbles weigh as much as the stone? Which is heaviest? A pea, a 
marble, or a pebble? Which is lighest? Write down what you find. 

4-76 Using Standard Weights. Purpose: Counting, recording, comparing, 
estimation, conservation, weighing with standard units, fractions, 
equalities and inequalities 

Suggested Gra-de Level: 2, 3 
Materials needed:" Standardized weights, scale » 

Procedure: 1) Investigate assorted standard 'weights of 1 pound, 1/2 
pound, etc.; 2) Have children heft a weight in one hand. Encsjjypa'ge 
them to find items they think are heavifer (or lighter) than the hfeld 
weight. Complete the experiment by actual weighfngs with pan balances. 

4-77 "Standard Weights - On^ PouncI". Purpose: Estimation, conservation, 
recording, standard units, counting sets, equalities and inequalities. 

Suggested Grade Level: 2, 3 

Materials needed: Scales, Weights, assorted objects for weighing 

Procedure: 1) Think! Where do you see people using scales? 2) What 
things does mother buy by the pound? 3) Draw them! 4) Bring things 
from home that you think may weigh 1 lb. 5) Check yourself. Were- you 
right? Draw what you brought.- 7) LabeVall the things that weighed 
1 lb. 8) Compare your list with your friend's list. 9) Who found the 
most 1 pound articles? * 
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4-78 One PoundMlease. Purpose: Estimation, weighing wi^h standard 
units, recording ^ 

* ■ * ■ • ■ 

^ ^ Suggested Gr|=€le Level: 1, 2 

Materials needed:' Pebbles, shells, sand, flour, one pound weight 
balance scale 

Procedure: How many pebbles weigh 1 lb.? How many shells weigh ? lb.? 
How many cups of sand weigh 1 lb.? How many cups of flour weigh 1 lb.? 
What else can you find that weighs one pound? First guess. Then weigh 
and find out. Record your result. Try this wi.th a kilogram. 

. 4-79 Pound Bags. Purpose: , Weighing with standard unit, recording,^ 
comparisons . . , ' 

} Suggested Grade^ Lev^el : 1, 2 * 

Materials needed: Balance scale, one lb. weight, pebbles, sand, marbles 
bags ' > ' 

Procedure; Fill a ba£with pebbles to make 1 lb.-; fill a bag with 
marbles to make 1 lb.; fill a bag with sand to make 1 lb. What will 
balance the pebbles? Record it. What will balance the marbles? Record 
•it. What wil,l balance the sand?. Recg^rd it. What can you find that 
weighs 1 lb.? . f ' 

4-80 Pounding Away - 1 lb. Purpose: Counting, comparing, conservation 
standard units, recording, problem solving 

Suggested Grade Level: 2^, 3 

Materials needed: Scale, assorted items for weighing 

'Proced.ure: Can you find out - 1) How many dog biscuits weigh 1 lb.; 
2) how many spools^ weigh 1 lb.; 3) how many sea shells weigh 1 lb.; 4) 
• how many pebbles weigh 1 lb.; 5) how many cups of sand weigh 1 lb.; 6) 
how many cups of flour weigh 1 lb'.; 7) how many marbles weigh 1 lb.' 
What can you find that weighs 1 lb.? How many little bags of sand make 
1 lb.? Guess. How many little bags of sugar make 1 lb.? Guess. 
How many little bags of flour make 1 lb.? Guess. Find out! Draw it! 

4-81 Weight - Standard Units - 1 lb. Purpose: Vocabulary, comparison, 
estimation, standard unit, problem solving 

Suggested Grade Level: 2, 3 

Materials needed: Sea shells, 1 lb. weight, scales ^ 

Procedure; 1) Lift a box of sea shells.' 2) Do you think. that it is 
heavier or lighter than IJb.? 3)^Nowweigh it! 4) Were you right? 5) 
Try other boxes; 6) Are they heavier or lighter tha-n 1 lb.? 7) Weigh 
1 lb. of as manV different things as you can; 8) What did you weigh? « 
Write about it! Draw it! 
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4-82 Weight - Standard Units - 1 lb. Purpose: Counting, comparing, 
conservation, recording, estimating, problem solviTig, standard units 

: Suggested Grade Level: 2 

Materials needed: 1 lb. weight, scales 

Procedure: How many things in your classroom ace heavier than 1 lb.? 
Draw some of them. Think! How many things that you use- every day are 
heavier or lighter than 1 lb.? a fork? a spoon? a knife? a cup? 
a saucer? a pa>il? a milk- bottle? scissors? a jug? a chair? a book? 
a pencil? box'of -crayons? bar of soap? box of cereal? make a book? 
Draw things that are heavier than a poUnd first! Then draw things that 
are lighter than a pound. 

4-83 Little "Drops of^Water . Purpose: Measurement-weight, equivalent ^ 
measures, addition, multiplication, fractions, sampling 

- " . Suggested Grade Level: 3, 4 

MateTiVls needed: Standard and non-standard liquid measures 

Procedure: Ask children whether a gallon of water is "light" or "heavy". 
Pursue discussion to obtain more precise concepts of weight. Have pupils 
devi seaways to measure the weight of a gallon of water using smaller 
quantities. Research: Problems involving water pressure encountered 
by skin divers. - • 

4-84 Paper Weights. ^Purpose: Measurement, ^weights, estimation, whole 
number operations . ' • „ 

Suggested Grade Level: - 3, 4 
Material neecled: -Newspapers, balance scale,. weights 

Procedure: Children guess weight of newspaper. Check using balance and 
Standard weights or weights children h<|ve made of plasticine. Further 
activUies include es.^mating and weighing different sections of paper. 

4-85 Packaging . Pil^pose: ounce weights, 'whole number addition,, sub- . 
traction, fractionaj/ parts • . 

Suggested Grade Level: 3, 4 , 

Materials needed: balance scale, "junk", small plastic sandwich ^gs. 
plasticine ' 

' Procedure- Have the children balance an object Of .known weight with 
cZters NOW figure out how many counters are equivalent to one ounce.- 

. Plastic sandwich bags can be used fo. bundling one ounce packets of dif- 
ferent objects. Children can make weights of plasticine - 1 oz., d oz., 



etc. 



- ' 2a 



4-86 yjeiqht - Standard Units (ounces) . Purpose: Stan-da rd unit, ,^ 
estimation, weighing experience, recording 

o 

Suggested Grade Level: 3, 4 ' 
Materials needed: Scales, objects for weighing 

Procedure: How many objects can you find that are lighter than- an ounce, 
heavier than an ounce? Use the scale to check. Draw a picture of your, 
'observations. . , 

4-87 Weigiit - Standard Units (ounces). > Purpose: Comparisons, vocabu- 
lary, standard weight units, recording, addition 

Suggested Grade Level: 3, 4 

Materials needed: Balance scale, standard weights 

Procedure: Check your weighing table. Ask: How many 1 oz. weights 
are there? How many 2 oz. weights are there? How many 4 oz. weights 
are there? How many oz. weights are there? -Which is lighest? 
Which is heaviest? What weight combinations can you ma-ke with the 
weights you have: (Ex. 3 o^., 5 oz., etc.) 

4-88 Guesstimation. Purpose: Measurement-weight; ^estim^ation 



Materials needed: 



Suggested Grade Level: 3, 4 ' 
Scale, ordinary objects found* in the classroom 



Procedure: Select about 6 objects - a book, scissors, box of cray'bns, 
staples, etc. Estimate their weights, list them in ordpr df your 
estimations from lightest to heaviest. Hold item and revise your 
estinjate. Now weigh each object. Was your revised rank order correct? 



Item 



1st Estimate 



2nd Estimate 



book 

scissors 

crayons 

staples 



Actual Weight 
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4-89 On The Other Hand. ... Purpose: Estimation, trichotomy 
relations, measurement-weight 

Suggested Grade Level: 3, 4 

Materials needed: Balance scale, small objects, screws, fasteners, 
nails, bea<ls," marbles, beans 

Procedure- Children work in pairs. Put 10 screws in one hand, your friend 
will put 10 marbles in your other hand, Which feels heavier? Now re- • 

cord- "I guess 10 screws balance marbles." Repeat using other 

objects. Now repeat using the balance scale. Were your guesses correct? 

4-90 So Pense . Purpose: Measurement-weight, density, subtraction; 
constant volume, varying density 

Suggeste'd Grade Level: 3-6 

Materials needed: Several uniformly sized jars, scales, filling sub- 
stances - sand, flour, water, beans, etc. 
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Procedure: Pose the question, "If. the jars are filled with the equc 
amounts but different substances," will their weights be the same/ 
different? Why? Estimate any differences you.might expect and afl^ange 
the jarsM'n order of size from the lightest to the heaviest. Fi/d the 
actual weights. What did ybu le^rn? / 

4-91 Who is Average? Purpose: Measurement-weight; linear jiieasure, ^ 
, finding averages, graphing ^ / 

N , Suggested Grade Level: 3-6 ^ ' 

Materials needed; Scales, tape measures, rulers 

Procedure: Make 2 graphs - one for the boys ^"^ one for the gi>ls. ^ 
Record the weight to the nearest pounH of each child in the clfss- i-i^om 
the graphs guess what the average girl weighs; the average boy Cal-r 

Slate the average. How good was yo^C.^^f ^ J^^^/PP^°tf ' . 

used for heights spans, paces, waistlines, head sizes, etc. , ^ 

4-92 Selling Points. Purpose: Measurement-weight, fractions / 

Suggested Grade Level: 3, 4 

Materials needed: Set of standard or plasticine weights, balance sj:ale 

Procedure- Using the scales and weights- find the answers to the ques- • 

st^^nje - exampi;; do you' think na1 Is are sold by the P0und7 • • 



4-93 Sckle Extensions. Purpose: 
operatiqins, fractions 



Measurement-Weight, wjjaje number 



I Suggested Grade Level: 3, 4 

Materiails Needed: Balance scale, stande^rd or plasticin^efghts - 1 02. 
2 02,, .4 02,, 8 02., 1 lb,, beads, beans;, marbles, screws\ shells, etc. 

Procedjjre: Find cut how many marbles will> balance 4 ouncerr~ Do the 
same vjfth the other objects. Make a tabl^ as follows: 



How many in 



1 02, 2 02, 4 02. 6 02. 



8 02, 



1 lb. 



Beads 

Marbles 

Beans 



Now, without doing any more weighing find out how many of each object in 
1 02., 2o2,, 6 02,, 8 02., 1 lb. Record. 'Use the weights to check your 
results. * . - 



4-94 No Hands on the Scale, Please. Purpose: Measuremerrt^wrhgtLtsJ 
whole number operations, fractions 

Suggested Grade Level: 3, 4 

Materials needed: 1 02., 2 02., 3 02., 4 02., 5 02., 6 02., 7 02., 8 02., 
standard or plasticine weights, small objects, buttons, beads^ marbles, 
etc. J balance scale . 

Procedure: Prepare some problems as follows: Weigh.? 02. of marbles 
using the 8 oz. and 1 02. weights; weigh 5 02. of beans u5l^ng 4 02., 
2 02. and 1 02. weights. Encourage chi Idren to make up similaV problems 
for each other. ' . ^ 

4-95 Weighing Rods. Purpose: Problem solving^ graphing / 

Suggested Grade Lev^l: 5, 6 " , 

Materials Needed: Cuisenaire rods, postal' scale, postal ratr chart 

Procedure: Have students weigh a, set of cuisenaire rods or any other « 
desired items. Determine the c.ost of mailing the set to a city in each' 
continent. Compare graphically the costs for mailing first class, 4th 
class and air mail . 
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TIME MEASUREMENT 

■ ■ W^' 

4-96 "My Own Time Book". Purpose: DevelojDijjent of time sense 

Suggested Grade Level: 1,2 
Materials needed: Drawing materials, magazines 

Procedure: Have pupils draw pictures, mount photographs, or cut pic- 
tures from magazines to illustrate: a) how they looked when they were 
babies (Past); b) how they look now at school (Present);/ c) how they 
V think they'll look when they grow up (Future); d) a family portrait 
with members arranged from the youngest to the oldest; e) activities 
performed from morning til night; f) activities performed during dif- 
ferent seasons of the year. 

4-97 Individual Clock Books/ Purpose: Time measure in relationship 
to daily roLftine, telling time, counting, sequence., ' ^ 

Suggested Grade' Level: 1 , 2 4jr 

Materials needed: Drawing materials 

.' / ■ 

Procedure: Have each child make own picture book based on his daily 
sequential activities*. In each picture he.shoulcJ draw a clock showing 
the time of the activity. 1) What do you ao befoce* breakfast on school 
days? Draw what you do. 2)^What do yoij, do in theT?ime break- 
fast and school t|ime? Draw or write about it. 3) J)raw wJat do we do in 
school before lunch? 4) When do you have lunch? Draw a lunch time t 
picture. 5) Show what flo we do after lunch in a picture. 6) When do 
you leave school?* Do you walk home, or take the bus? Draw it. 
7) When do you eat supper? Draw a supper time picture. 8) When do you 
go to bed? Dir ;aw it. ^ 

4-98 Make A Clock Book . Purpose: Writing numerals, counting, telling 
time, concept of time measurement 

Suggested Grade Level: 1,2 
Materials needed: Drawing materials 

-^Prdcedure: 1) Who needs clocks? Why? 2) How many qlocks do you have 
in your house? Draw them. . 3) How many clocks are there in school? 
4) How many different clocks have you seen? 5) Where do you see clocks 
when you are out of doors? Draw them and show where you saw them. 



4i) 



"Construct A ^Model C1ock"( Purpose: Addition, subtraction, geo- 




i6tric shapes, special relation'ships, counting, writing numerals, 
irectionali ty, learn to tell pme, sequence. 

f . . . 
Suggestefcl Grade Level: 1^ 2 

Materials needed: Drawing materials, -large grapf^^paper 

1) Teacher shourn draw a large circle (diameter at least 12 inches) on 
construction papjer or oak tag. 2) Mark its cifenter. 3) Post it so 
pupils can work /on it. / 





(A) (B) (C) 

•» *^ 

4) Give directions to pupils to make marks oriented to the center: 

(a) straight up and then down; (b) to the right and then to the left. 
Put 2 equally spaced marks between each of the four marks on the circle. 

5) Ask: How many marks are on the rim of the circle?" What does this 
marked circle remind you ofj What is missing? How can we fix it? 

5) Teacher now asks: If this were a^. clock, where would 12 go? 6? 9? 
etc. Children come to model and write numerals in proper places. Arms 
are made last and attached with fasteners. Are both ,arms the same 
letvgth? Have children, demonstrate \hree o'clock,, six o'clock, etc. Add 
or subtract hours. 7) Have each child make his* own model. 
• . ■ ■ 

4-100 Individual Clock Books. Purptse: Relating sets with concept of 
time, graphing 

Suggested -Grade Level: 1, 2 
Materials needed: Drawing materials 

Procedure: Make books based on following questions: I) What time do you 
get up? 2) Draw those who get up earlier in your house. 3) Draw those 
who get up later in your house. 4) Make graph of the time when each 
child in cla%s gets up. 5) Draw the sets that show: a) How many get up 
earlier than you? b) How many get up later than you? c) How many. get 
up same time as you? d) When do people in your hjouse go to bed? e) Who 
goes to bed earlier than you? f) Who goes to bed later than you? g) Who 
in class goes to bed earlier than you? h) Who in class goes to bed later 
than you? . - 
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4-101 Make A Clock Line, Purpose: -Child can consider time on a 
coatinuum, recording, calculating, problem solving, number line, angles, 
fractions ' 

Suggested Gra.de Level: 1, 2 

Materials needed: Magazines for picture cutting, drawing materials 

♦ ■ . ■» 

Procedure: This activity should initially be a group activity. 
Eventually children will be able to make their own projects. Record 
pictorially 'in proper time sequence different activities performed 
during the day. Draw correct time on clock for each 

3 




HOME-WORK 



GOOD MORNING LUNCH PLAYTIME 

Related activities: 1) Find the differences between yourltime line \ 
and your fiicend's. 2) Make a week line, a school year line. 



4-102 Junior Olympics. Purpose: 
vocabulary, inequalities 



Time, graphing, recording, time 



Suggested Grade Level: 1, 2 



Materials needed: Watch with second hand, time clock 

Procedure: use buddy system. Make sure both teams start at same time. 
Instructions could be: Find out who can: 1) Stand on one leg the 
longest? 2) Who can balance book on his head longest? 3) balance on 
balancing bar longest^ 4) galance bean bag on foot longest? 5) Bounce 
ball longest' (without missing)? 6) Get ready for gym fastest? 7) Put 
sneakers on fastest? 8). Is it always the same? Record it. 9) Are boys 
^quicker thafi gii5ls? 10) Ask all children at one table to write their 
name. Record: Who finished 1st? last? Was the one with the longest 
name the slowest?. Was the , one with the shortest name the quickest? Do 
long names take longer to write? 11) Which takes longer to do? Have 
a bath or brush your teeth? Write your name or read a story? 12) Can 
you think of. some things that take a long time to do? A'^short time? 
What are they? These open ended activities may be developed further. 
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4-103 A Pendulum, Purpose: 1) Standardizing time measurement, 
2} Metric System, 3) Counting 

Suggested Grade Level: 1-4 ^ 
Materials needed: Metal washer, string 

Procedure: Affix a string to the edge of a shelf:' At the other end, 
attach a metal washer. The length of the string between, the shelf edge 
attachment and the ivasher should be one meter. The string will swing in 
1 second bea^a. Count 60 swings of the pendulum, whj^le keeping track-of 
the second sipep on a clock. 

4-104 Make A "Whizzer" String Timer .* Purpose: counting/recording, 
time measurement, -data comparisons, whole number opei?ations^ 

Suggested Grade Level: 1-2 

Materials needed: String, ball of plasticine, tally counter. 

Procedure: Help child tie string around ball of plasticine so as to. en- 
able him to swing it to and fro. 1) Walk down the hall with a friend. 
Each of you swing your whizzer gently. Count how many swings are made 
when you go there and when you come back. Record your data on the class 
graph 2) What happens if you have a l^onger string? Try it. Shorter 
string? Try it. 

4-105 Related to Travel. . Purpose: Vocabulary related to time and 
speed, fast - slow, sets, graphing, recor,^g, counting, addition, ^b- 
traction> time measurement j 

Suggestecl Grade Level: 1 - 2f 

Materials needed: Timers, picture magazines for cutting 

Procedure: 1) Draw or cut out sets of things that travel fast; 2) draw 
or cut out sets of things that travel slowly; 3) Check your traveling 
pictures. How many things did you draw that go faster than you? 4) 
Draw a picture of. an animal that could run across your classroom quickly 
(dog). He takes a short time'. 5) Draw a picture of an animal that 
would cross your classroom very slowly (turtle). He takes a long time. 
6). Pupils should work together using ^timers or counting rhythmically to 
obtain data. They should graph or record numerically their: findings. 
How fast can you go across ths playground? Try it. Try again, but 
faster. Try again, ' but slower. 7) Compare the time you needed to hop, 
skip, walk, etc. across the playground. Who was fastest? How much 
faster? Who was slowest? How much slower? 
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4-106- Time - Let's Find Out About Shadows. Purpose: Analyse awareness 
of sun in relation to time of day. Linear measuring, grapKing, recording, 
time vocabulary \ ^ • 

Suggested Grade Level: :1, 2 

Materials needed: Three foot stick, tape measure or yardstick ■> 

Procedure: Make chart with/class; Indicate time when measured and 
length of shadow, try to start as early in the day as possible. Drive 
stick into ground. Measure shadow a-t regular intervals and record care- 
fully. Make graph showing time and length of shadow. Questions: U 
What shape ts our graph? 2) Why do*you think it is this shape? 3) At 
what time was shadow longest? shortest? 4) How many times- longer .than 
stick was it? 5) Coul'd be done viith several sticks! Then compare^ results 
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V 4^107 Timed Activities. Purpose: Time comparisons, set identification, 

Suggested Grade Levql: 
Materials needed: "Junk^" 

Procedure: From the "junk" pile, gather a variety of materials and 
.several empty containers. Present tasks, (suggestions follow) to be 
Accomplished by children from different "teams". Time their Performance.. 
Compare-who was quickest, slowest, etc. 1) Find the longest nbbon. 
2) Separate the white beans from the red ones. 3j Count the number of 
bottle caps in a -pile. .4) Find something heavier than a bead. 
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4-108 Mak e a SundiaK Purpose: Time Measurement, shadows, directional 
ity, recreat^ion of a time device used long ago . 

* * ■ ■ ' - 

Suggested Grade Level: 3-6 

Materials needed: Large board, unruled paper, three inch nail, compass, 
marker , . ^ • 

•>■ ' ■ 

Procedure: 1) Attach pap^r to board. Draw, the horizontal and vertical 
-mid-lines of the paper. Write North, /East, South, West at the end of the 
mid.-lines. 2) Harraier 3-inch nail at the .intersection of the mid-lines. 
3) Outdoors, use compa§s to locate "North" and place board in position 
to correspond with the compass^. 4) Every hoyr, Jiave children .help mark ' 
length of 'the nails shadow. Jbin a'lrth^ marks. 5) Experiment with 
children each nice day by -putting board out in same place and see 
whether they can tell time, using the^ sundial, 



/ 




SUNDIAL BOARD COMPASS 



' 4-109 "Minute Minding" . Purpose: Measurement - Time 

Suggested Grade Level: 3, 4 

^(ISterials needed: Prepare ditto sheets or assitinment card as below 

Procedure: Children work in pairs - one timing the other for one minute. 
Use clock or timer. When one child says "Now", other begins and works 
for one minute until timer says "Stop". 1) -Counting by 2's, 3f's, 5's, 
write as manjt numbers as you can. 2) Write as many 3 letter words as 
you can. 3) Put a stroke on the paper every time you breathe in. Chil- 
dren can think of many other things to do. Most children will be sur- 
prised at how much can be done in one minute. 
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4-1iafcMake A Sand Timer. Purpose: Time concepts developed, time 
meafffrement 

Suggested Grade Level :r 3, 4 

Materials needed:^ Twci* bottles, sand, plasticine, paper and tape 

Procedure: Put sand in one pottle. Tape piece of paper with small hole 
in center pver it. Put openV^nd of second bottle exactly over first. 
Hold necks of bottles together with wide stripof plasticine. Make 
Certain, that sand runs smoothly through hole from one bottle to the 
other. Have children work in pairs - one doing, t-he other observing. 
1. Tr^to write your name before theijsand runs >out. Did you have time 
left? 2. Count the girls in class or boys injclass. Did the sand run 
out? 3, Find 4 round things or square or anything you decide. Did the 
sand run out?- Record answers each time. 4. Set the timer! Did the 
sand run out, on the following?: Sharpen a pencil, take off .shoes and 
socks, tie your shoelace, thread 20 round beads. 5. How many beads 
can you thread before- the sand runs out? 6? Write numberals in order 
staring with 0 and going as far as you can. What were you writing when 
the sand ran out? / - 

/ . 

4-111 The Shadow Goes. Purpose: Measurement - Time and Shadows 

Suggested Grade Level: 3, 4 

Materials needed: A stick about 3 or 4 feet long, tape measure, graph 
materials 

Procedure: This activity should be done on a clear, sunny day. Choose 
an open space and set stick upright in tipe ground. Beginning early in 
the day at half hour intervals, send 2 children out to measure the 
length of the stick's 'shadow. Children keep a record as follows: 

Time 8:30 ^ 9:00 ' 

Length of ' ' 

shadow ^ ! 



Next<d« prepare a graph based on findings. Children can discover 
much Interesting- information, i.e. what shape is. the graph? Why do 
you think it is this shape? When was the shadow shortest? Longest? 
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4-112 Mak e A Water Timer, Purpose: Time concepts developed, time 
meas,urement ^ . . . 



.Suggested Grade Levels 3-5 



Materials needed: Large ""pari' of water. 
, plus others, hammer and nail 



Small tins (example: tuna can) 



Procedure: Have 
of can vv1 th nail 
What happened? 
difficulty with 
'to' help. Set wa 
4^^ things shorter 
across the room 



each child who participates made small hole in bottom 
and hammer. Ask children in group to float cans. Watch! 
Did all sink at same time? Suggestion! If there is 
can sinking, put piece of plasticine on bottom of can 
ter timer! Did you beat the timer. on following: Find 

than . Untie shoelaces and tie them. Roll ball 

and back. Hop on one foot across the room and back, 
.classroom. How long did it take for the water timer to 



Look at clock iff 

sink? Encourage pupils to devise further activities. 



4-113 Shadow Sticks. Purpose: Fractional addition, linear measure, 
estimation, patterns, data analysis 

Suggested Grade Level: 5, 6 

»■ 

Materials needed: Sticks - 1, 2, 3, 4, 6 feet in length, graph materials 

Procedure: Once a month, on a sunny day, have teams of students work 
outdoors on the following experiment. Data should be collected at 10 a.m. 
noon, and 2 p. m. Children should arrange their information in graphic 
form. 1) Have a student Hold a one foot stick vertically on the ground 
while his partner measures the length of its shadow. 2) Repeat this 
for a 2 foot stick and a^3 foot stick. 3) Consider - a) Can you guess 
the length of the shadOiv for a 4 foot stick? 6 foot? Check your guess; 
b) Did the shadows change in a consistent way? during the day? from 
month tQ month? c) How could your experiment results be used? 



9 AM. 



O 

OL 



11 A./W. 



2 P.M. 



4 P.AA. 



O 
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MjEASUREMENT 



Selective Manipulative Materials for Matfi Lob Use 



Measurement: Many of the materials used in developing math lab experiences 
within the three other major sections of this series of publications may 
also be used for measurement^activities . . 

Ifflprpvised materials: Bank books, coins and bills, ^raphSofrom news- 
papers and social studies textbooks, invoices from local businesses, 
lattices, mailorder catalogs, Napiers rods, nomographs, restaurant menus, 
scoos cards, slide rule made from ordinary rulers and yardsticks, spinners 
andrtiice, supermarket price lists, baseball batting averages and other 
sports data, ecological problem studies, egg cartons, industrial and fine 
arts and home economics project involving measurement, time tables, also, 
acorns, beans, bott;ie caps, buttons , classroom equipment (books, erasers, 
pencils, window panes, desks, chairs, floor tiles, etc.), corks, discs, 
fingers, foot and handprints, graph paper, horse chestnuts (conkers), ice 
cream sticks, leaves, money, number lines, pebbles, pine cones, sample 
swatches of various materials, seasonal paper cut-outs (pumpkins, snowmen, 
hearts.) seeds, shells* straws, telephone directories, tiles, toothpicks, 
twigs, also, the body used for measuring (thumb, foot, cubit, pace, etc.), 
boxes, cartons and other containers, geo-strips, hat and shoe size charts, 
machine shop decimal conversion table, paper patterns for solids, polyo- 
minoes, postal rates chart, road maps, time tables, and "treasure" hunts 
related to coordinate grids. 

Improvised Games: Bingo 

Pebbles in the Bag 
Postman Stories 
What'sMy Rule 
Hopscotch 
Buzz 

Tower Puzzle 

Tangrams . , 
Dot to Dot 



0 



ERIC 



41 



.1 



CommerciaT Materirls: AVmanac data, assorted measurement tools, equalizer, 
flash cards, balance, lattice number boards, Napier bpnes, numbeV lines ^ 
arrd traclcsi spring and pan balance scales, also abaci; arid counting frames, 
attribute blocks, beads, binary counter blocks, clay, or plasticine, calen- 
dars, clocks and other timers, clothespins, cubes, dials, directed number 
slide ^le> discs, dice, dominoes, felt shapes and flannel board, funda- « 
math, geoblocks, geobodrds, magnetic, shapes, mechanical and/or electronic 
desk calculator^, metal washers, meters, number lines, playiJig cards, pop- 
it beads, small toys (animals, vehicles, dolls, marbles, checkers, etc.) 
slide rules, squared materials, structural materials, centimeter rods. 
Stern malerial',*' unif-ix rods, multi base aVithmetic blocks, stencil graph, 
tally registers, tongue depressors, trundle , wheels . 

Commercial Games: Quizmo, Tiddly-Winks, Monopoly, Yahtzee, Countdown, 
The Real Numbers Game, Back-Up Three, Numble, Assorted Score- Keeping 
Gamesi Bingo, Meike Ten, Quinto, Three Dimensional Tic-Tac-Toe, The Win- 
ning Touch, Ring Toss, Make 1, Fractions, Dominoes, Hexstat, and many others. 

General Supplies: - . ^ 

Paper - ruled, unruled 

graph - squares (1/10", 1/4", 1/2", 1"), isometric < 
gummed shapes ' * ^ 

coastruction, art, newsprint,: tracing 
brdwn wrapping, wallpap6r, carbon , 

library card - 3" x 5"-, 5" x 8" ^ ' 

corrugated cardboard « 

Thumb tack5, paper fasteners,' clips* pins, cellophane and masking 
tape, glue,, paste, scissors, strings, rubber bands, sponges,' 
laces, yarn, straw, pipe cleaners, plasjicinfe or clay, pencils, 
paints, brushes, cra3K)ns, stapler, stamp pads, filing folders, 
tooT chest, balsa wood, screws, nails, styrofdam forms. 

Storage Containers: 1) Cardboard boxes, rectangular and cylindrical 
(covered with vinyl wallpaper for strength and color): 2) baskets, 
crates, and bushels from the produce markets; 3) wire hangers and clothes- 
pins or clamps for display and paper stoijiagej 4) emptied aluminum, tin, 
cardboard, plastic food containers - checked for sharp edges and then 
painted; 5) commercial -containers. 

Abaci and Counting Frames: These instruments are the ancient forerunner^ 
of modern computers. Sliding counting beads may be strung on wire or 
laces, or placed loosely on a patterned, place value board. A large 
assortment of excellent commercial models are available. However, they 
are easy and fun to make. Number bases other than ten can be represented 
on abaci. 

Binary Counter: Mechanical or electrical devices that can display binary , 
numeration. The mechanical counters show combinations witK the symbols 
0 and 1, while the electrical ones are coded with on-off switches for 
display lights. Intermediate grade pupils may be chall^ged to build 
binary counters. 
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Dominoes: Many variations on traditional dominoes are now available for 
teaching concepts of matching, counting, arithmetic operations , and geo- 
metric discrimination. 

Hundred Chart: Felt on paper chart, can be used on flannel board or 
tacked up on dork board. This device can be used for skip counting, 
number patti^ns, and whole number operations. 

/ ■ ' 

Number Ljries: A great variety of number lines have been commercially 
preparejd. You can choose ordinary measuring rulers, plastic walk-on 
numbe/ line "carpets", graduated measuring cups, baby bottles, etc... 
TherjS are, perforated "rolls of number lines which adhere to fiesks or 
she^lves. Felt, wood, arid plastic numberUines are also available. - 
^iKactional numbei^ and directed numbers have been prepared in the form 
'Of number lines. 

Squared Materials: Cardboard sets consist of single units, strips of ten, 
and blocks °of 100. They may be iised to reinforce^place value concepts, 
as concrete representations of numbers, and for addition and subtraction 
of numbers with and without exchange. Comparable procedures may be 
developed with graph paper. 

stencil Graphs (lattices); Pe'rforated plastic sheets come on a window 
shade roller. The device is hung over a chalk board. The<«9hade is pulled 
down and rubbed with ah ordinary chalking eraser. The shade is then • 
lifted and a chalked lattice is available for further marking. 

'Structural Materials : a) Centimeter Rods - Colored, graduated rectangular 
centimeter rods serve as a model of the rational number system. Suppor- 
tive materials - teachers' Manuals, films, activity cards, and pupils' - 
work books -suggest mathematical concepts to be discovered by using the 
rods (Patterns, Whole Number and Fractional Operations, Trichotomy, Set 
and Special Relations). 

b) The Montessori Rods are enlarged versions of 

the centimeter rods. . - 

c) Stern Materials - Colored, graduated rectangular 
rods, pattern boards, number track, nesting trays. Teachers' kindergarten 
manual is very helpful in program development. 

d) Unifix Materials - Colored, interlockingr-plastic 
"cubes" may be used as items a-c (above) and for concepts of conservation, 
balance, graphing, patterning, and multi-base- representation. Coordinated 
trays and boards are available. The Stern and Unifix supplementary 

■ materials are based "on a three-quarter inch module. 

■ ■ . ■• ^ 
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